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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) % 
JH TH SO KE Crude protein level/% 
Items 13 14 15 16 17 
EH Ingredients 
EX Com 70.00 68.65 67.27 64.00 60.07 
EX Soybean meal 13.70 17.40 21.10 24.60 28.00 
AXE Wheat bran 4.90 2.70 0.50 
XL RUE powder 8.00 8.00 8.00 8.00 8.00 
Sid Soybean oil 0.50 120 
TUR. Premix” 2.50 2.50 2.50 2.50 2.50 
Lai L-Lys 0.50 0.40 0.30 0.20 0.10 
DL- 0 DI Met 0.19 0.17 0.14 0.12 0.09 
L-A L-Thr 0.21 0.18 0.13 0.08 0.04 
it Total 100.00 100.00 100.00 100.00 100.00 


ETICO Nutrient levels?” 


ALE AR CP 12.74 13.62 14.83 16.15 17.07 
#5 Ca 3.80 3.80 3.80 3.80 3.80 
4 2E AP 0.42 0.42 0.42 0.42 0.42 
ARE MEI (MJ/kg) 11.51 11.51 11.51 11.51 11.51 
WEE? Lys 0.96 0.95 0.95 0.95 0.95 
Fatal Met+Cys 0.78 0.78 0.78 0.78 0.78 
HARR Thr 0.67 0.67 0.67 0.67 0.67 


DEBE Vea Bt Premix provided the following per kg of diets: VA 230 000 IU, VD3 100 000 IU, VE 1 000 
000 IU, VK360 mg, VB: 60 mg, VB2350 mg, VBe 100 mg, VBi20.6mg, Cu0.5—2.5g, Fel.6g, Mn2.5 g, 
Zn 2.5 g, Se 10—18 mg, EM biotin 5 mg, HEPR choline 16 g, "+R folic acid 32 mg, AM nicotinic acid 2 000 


mg, Z pantothenic acid 400 mg. 


? HE ANS, HA MAH BUA. CP was a measured value, while the others were calculated values. 
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Table 2 Effects of dietary crude protein level on egg quality of Jining Bairi chickens 


IO SE A KF P {Ei 
D DOR Dietary crude protein level/% P-value 
SEM 
Items Times 2H [RJ qua DR 
13 14 15 16 17 
Groups Linear Quadratic 

RE 1” 4342 44.25% 44.75% 45.76% 4386 0.3138 0.0456 0.3242 0.0947 
Egg weight/g 2 43.32? 46.26% 44.91% 47422 4540% 0.4504 0.0431 0.1138 0.0866 

1 1.38 1.38 1.36 1.33 1.35 0.008 6 0.5322 0.2211 0.3282 


EFX ESI 
2 1.33 1.32 1.37 1.34 1.31 0.0081 0.2769 0.6101 0.2618 


Ree 1 0.30 0.30 0.31 0.31 0.31 0.2991 0.5176 0.1491 0.2499 
Egg shell 

2 0.28 0.30 0.29 0.29 0.31 0.4522 0.6297 0.2852 0.5535 
thickness/mm 
SCE PE 1 3.58 3.84 3.65 3.87 3.93 0.0649 0.3824 0.1157 0.2918 
Eggshell 

2 3.522 4.10% 3.80 4.00% Alen 0.0868 0.0454 0.0633 0.1617 
hardness/kgf 
EARE 1 4.35 4.43 4.45 4.56 4.39 0.3281 0.3142 0.4608 0.2089 


Albumen height/mm 2 3.67 4.06 3.92 4.29 3.76 0.1115 0.4299 0.6077 0.3216 


ERE 1 4.592 409 4.18 4.069 3.65? 0.1034 0.0478 0.0102 0.0371 
Yolk color 2 7.69 8.12 7.40 6.75 7.79 0.2220 0.3777 0.4632 0.6067 


1 8.05 7.60 7.33 7.16 7.21 0.180 6 0.5300 0.1015 0.2025 
BRŽE HU 
2 62.72 66.35 6481 67.82 62.89 1.138 5 0.5636 0.8230 0.4088 
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4.78 4.75 0.049 8 0.8913 0.4466 0.5055 


Egg shell weight/g 2 480 489 481 4.89 491 0.0607 0.9658 0.5919 0.8673 


fg vc LEK 1 34.99 3436 3447 34.17 34.42 0.2125 0.8057 0.3864 0.5103 


Percentage of 
2 36.85 36.29 37.33 35.50 36.61 0.327 4 0.4892 0.5858 0.8516 
yolk/% 


ZE A 
EH 


i ALL 1 64.54 62.91 6307 61.95 63.21 0.6152 0.7750 0.4246 0.4890 


Yolk to albumen 
2 71.19 68.90 72.00 65.70 69.96 1.055 7 0.3773 0.4548 0.6968 
ratio/% 
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SIS 7 d JAME. The values of the first time were analyzed values of eggs after storage 7 day. 
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In the same row, values with the same letter or no letter superscripts mean no significant difference (P>0.05), while with 
adjacent letter superscripts mean significant difference (P<0.05), with alternate letter superscripts mean extremely significant 
difference (P<0.01). The same as below. 
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Table 3 Effects of dietary crude protein level on serum biochemical parameters of Jining Bairi chickens 


A UAH ER A UK SF P fü 
JH UR Dietary crude protein level/96 P-value 
SEM 
Items Times 2418] DE LX 
13 14 15 16 17 
Groups Linear Quadratic 

AS A 1 60.14? 64.60? 59.32? 51.20% 69.85% 2.4438 0.0465 0.6052 0.5499 
TP/(g/L) 2 55.53 5749 55.74 5940 67.58 1.8363 0.2969 0.0688 0.1020 

E 1 20.87% 20.54% 21.17% 19.03” 21.12? 0.2640 0.0404 0.7924 0.7725 
ALB/(g/L) 2 21.13 20.27 19.90 20.90 20.68 0.2520 0.5068 0.7047 0.3687 
IK E 1 351.14? 253.00? 392.502 229.75^ 269.50? 18.0533 0.0470 0.2516 0.5178 
UA/(umol/L) 2 175.90 174.00 234.50 210.00 189.17 8.7011 0.1486 0.2455 0.1385 
RE 1 0.39 0.61 0.57 0.26 0.48 0.0604 0.4514 0.8651 0.7508 
UREA/(mmol/L) 2 0.515 0.44? 0.54» 0.79? 0.57% 0.0257 0.0032 0.0319 0.0989 
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Effects of Dietary Crude Protein Level on Egg Quality and Serum Biochemical Parameters of Jining Bairi 
Chickens 
YIN Ruoxin'? WANG Shaokun" ZHANG Qian? SHI Tianhong! HU Xiyi! CAO Bingjian! 
DING Xianwen! SU Pengcheng! SONG Zhigang?”* 
(1. Poultry Institute, Shandong Academy of Agricultural Science, Ji'nan 250023, China; 2. College of Animal Science 


and Technology, Shandong Agricultural University, Tai 'an 271018, China; 3. Huangdao Entry-Exit Inspection and 


Quarantine Bureau, Qingdao 266555, China) 

Abstract: This experiment was conducted to study the effects of dietary crude protein level on egg quality 
and serum biochemical parameters of Jining Bairi chickens, and to provide experimental basis for 
determining the optimal protein requirement of Jining Bairi chickens. A single-factor completely 
randomized experiment design was applied, a total of 525 healthy 40-week-old Jining Bairi hens with 
similar weight were randomly allocated into 5 groups with 5 replicates per group and 21 chickens per 
replicate. The crude protein levels of the experimental diets were 13%, 14%, 15%, 16% and 17%, 
respectively. The pretest period lasted for 7 days and the experiment lasted for 56 days. The results showed 
as follows: 1) dietary crude protein level had a significant effect on egg weight (P<0.05). The egg weight 
showed a rising tendency with dietary crude protein level increased from 13% to 16%. The egg weight in 
16% crude protein level group was the highest. 2) Dietary crude protein level had significant effects on 
serum total protein (TP), albumin (ALB) and uric acid (UA) contents at the age of 44 weeks and serum 
urea (UREA) content at the age of 48 weeks (P<0.05), but it did not have the regularity of changes. In 
conclusion, the suitable dietary crude protein level of Jining Bairi chickens from 41 to 48 weeks of age is 
less than 16%. 


Key words: crude protein; Jining Bairi chickens; egg quality; serum biochemical parameters 
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